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Pre-crash Controller 



• Collision threat assessment 

• Time to impact 

• Relative velocity of impact 

• Impact location 

• Impact classification 

• Collision object classification 

• Host vehicle velocity 

• Bumper-bag deployment status 

• Host vehicle state modification 
status 

• Structural stiffness modification 
status 

• Active safety system activation 
status 

• Motorized pre-tensioner 
activation status 
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Crash Sensors 



Seat Position and 
Inclination Sensors 



Seat Weight 
Sensors 



Seatbelt Usage 
Sensors 



\4CB 



Occupant Position & 
Classification Sensors 
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Airbag Control Switch 



Early Crash 
Sensing System 



Front crash sensor signals 
Center impact sensor signal 
Independent impact/safing 
sensor signal 



Coordinated 
Safety System 
Controller 



Driver and passenger seat 
position and seatback 
inclination signals 
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• Driver and passenger seat 
weight signals 
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Driver and passenger seatbelt 
usage status 
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Driver and passenger position 
and classification signals 
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Driver and passenger Airbag 
Control Switch Status 
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FIG.3 



Coordinated 
Safety System 
Controller 
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Multiple multi-stage inflators 

• Flow rate 

• Time delay 



Adaptive venting 

• Flow rate 

• Time delay 



Tethers 

• Activation/nonactivation 




Pyrotechnic belt/buckle 

tensioners 

• Activation time 
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Seatbelt load limiters 
• Load limit level 
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Inflatable belts 
• Activation time 
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Stiffness modifier 

• Activation/nonactivation 

• Activation time 
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Inflator 

• Activation/nonactivation 

• Activation time 
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Inflator 

• Activation/nonactivation 

• Activation time 
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Inflator 

• Activation/nonactivation 

• Activation time 
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4SB 



Seatbelt Systems 



4SC 



Deployable Steering 
Systems 
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Deployable Lower 
Extremity Protection 
Systems 



4Sf 



Deployable 
Knee-bolsters 



—l 



Anti-submarining 
Systems 



Early Crash Countermeasures System 



FIG.4 
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( Start ) ^ 



100 



' ' T 

Receive target object signals with sensors 
of pre-crash sensing system 



Perform signal processing and sensor fusion 



Perform threat assessment with pre-crash 
sensor, vehicle dynamics detector 
and GPS data 
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Does 
Pre-crash Controller 
need to activate any 
countermeasures? 



Activate appropriate pre-crash 
countermeasures with Pre-crash Controller 
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Communicate Pre-crash Controller output 
variables to Coordinate Safety Controller 
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Monitor seat position, seat inclination, seat weight, 
seatbelt usage, occupant classification and Airbag 
Control Switch with Coordinated Safety Controller 



Continuously monitor driver and passenger 
occupant positions 



Confirm threat assessment with crash sensor 
signal processing 
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Coordinate optimal deployment of early crash 
countermeasures with control variables 
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( End y - 
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FIG.5 



